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Specification 

1 . Title of the Invention 

Patch for External Use 

2. Claims 

1. A patch for external use that contains 
amfenac sodium (sodium (2-amino-3-benzoylphenyl) 
acetate monohydrate) as its active ingredient, which 
is provided upon a layer of an acrylic adhesive as a 
support. 

2. The patch for external use according to 
claim 1 wherein said acrylic adhesive is a copolymer 
having as its constituent components a (meth)acrylic 
acid alkyl ester and a monomer having an amide 
bond within its molecule, 

3. The patch for external use according to 
claim 1 wherein said monomer having an amide 
bond within its molecule is diacetone acrylamide. 

4. The patch for external use according to 
claim 1 wherein said layer of acrylic adhesive 
contains magnesium oxide. 



5. The patch for external use according to any 
of claims 2, 3 or 4 wherein said acrylic adhesive is a 
copolymer having as its constituent component a 
multifunctional monomer. 

3. Detailed Description of the Invention 
(Field of the Invention) 

The present invention relates to a patch for 
external use, and particularly to a patch for external 
use that contains amfenac sodium (sodium (2-amino- 
3-benzoylphenyl) acetate monohydrate) as its active 
ingredient, that has superior anti-inflammatory and 
analgesic effects, and that is not a skin irritant and 
has no percutaneous toxicity. 

(Prior Art) 

The forms of preparations that induce the 
percutaneous absorption of anti-inflammatory and 
analgesic agents, e.g. non-steroidal anti- 
inflammatory drugs, have historically included 
ointments and poultices, as well as patches that have 
a drug provided upon a support. Such drug 
preparations suffer from drawbacks including an 
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inadequate rate of percutaneous absorption of the 
drug and inadequate duration of the medicinal effect, 
so the expected medicinal effects are not easily 
manifested. In this manner, these types of drug 
preparations have conventionally had a low 
bioavailability. 

The Japanese patent application publications 
with publication numbers JP S58-43368 B and JP 
S59-7688 B disclose patches that contain 
indomethacin as their active ingredients included in a 
layer of adhesive. With these patches, various 
modifications were attempted such as using 
adhesives of specific compositions or including a 
drug release promoter in the adhesive layer. As a 
result, although the percutaneous absorption of the 
drug was relatively good, as the time over which the 
patch is adhered to the skin becomes longer, the skin 
became irritated by the drug, causing inflammation. 
They thus have drawbacks in that they cannot be 
utilized in occlusive dressing therapy. 

With the aforementioned conventional patches 
that have an adhesive layer, the percutaneous 
absorbency, epidermal/dermal retention, local 
toxicity and other properties of the drug contained in 
the patch will vary somewhat depending on the 
composition of the adhesive or the like, these are 
thought to be dependent on the innate character of 
that drug. One reason that adequate clinical efficacy 
is not obtained by means of the conventional patches 
is that drugs that are suited to these patches have not 
been found. 

(Object of the Invention) 

An object of the present invention is to provide a 
patch for external use for an ti -inflammatory and 
analgesic use that has superior percutaneous 
absorption and local treatment efficacy, and 
moreover contains a drug with low skin irritation and 
toxicity in the adhesive layer. Another object of the 
present invention is to provide a patch for external 
use that permits occlusive dressing therapy. 

(Constitution of the Invention) 

The aforementioned objects are achieved by a 
patch for external use that contains amfenac sodium 
(sodium (2-amino-3-benzoylphenyl) acetate 
monohydrate) as its active ingredient and which is 
provided upon a layer of an acrylic adhesive as a 
support. 

The amfenac sodium which is the active 
ingredient of the patch according to the present 
invention is a non-steroidal anti-inflammatory drug. 
Amfenac sodium has anti-inflammatory effects and 



analgesic effects superior to those of phenylbutazone, 
for example, and has antipyretic effects superior to 
those of acetylsalicylic acid. Amfenac sodium is 
conventionally administered orally. The present 
inventors found that percutaneous absorption occurs 
efficiently in the case in which a patch containing 
this drug in the adhesive is applied to the skin. This 
efficient percutaneous absorption is manifested only 
when one of the acrylic adhesives presented below is 
used as the adhesive. 

The acrylic adhesive is a copolymer having as its 
constituent components a (meth)acrylic acid alkyl 
ester and a monomer having an amide bond within 
its molecule. The (meth)acrylic acid alkyl ester is 
obtained by the reaction of (meth)acrylic acid and an 
alcohol with a carbon number of 1-18. Examples of 
such a (meth)acrylic acid alkyl ester include, for 
example: methyl acrylate, ethyl acrylate, butyl 
acrylate, octyl acrylate, 2-ethylhexyl acrylate, lauryl 
acrylate, methyl methacrylate, ethyl methacrylate, 
butyl methacrylate, and 2-ethylhexyl methacrylate. 

Examples of the monomer having an amide bond 
within its molecule include, for example: acrylamide, 
methyl acrylamide, ethyl acrylamide, butyl 
acrylamide, octyl acrylamide, dimethyl acrylamide, 
diethyl acrylamide, dibutyl acrylamide, 
ethoxymethyl acrylamide, butoxymethyl acrylamide, 
diacetone acrylamide, methacrylamide, methyl 
methacrylamide, ethyl methacrylamide, butyl 
methacrylamide, dimethyl methacrylamide, 
dimethylaminopropyl methacrylamide and other 
(meth)acrylamides; and vinyl pyrrolidone. These 
monomers having an amide bond are typically 
present in the copolymer in an amount from 1 mol% 
to 50 mol%. This amount may be determined 
appropriately depending on the amount of amfenac 
sodium contained in the adhesive. If the amount of 
amfenac sodium is large, then the amount of the 
monomer having an amide bond is increased. If the 
amount is less than 1 mol%, the solubility between 
the copolymer and the amfenac sodium is degraded. 
If the amount is excessive, the adhesiveness of the 
acrylic adhesive is decreased. 

Diacetone acrylamide in particular is preferably 
used as this monomer. A copolymer with diacetone 
acrylamide as its constituent component has superior 
solubility with amfenac sodium, and is able to stably 
support amfenac sodium. The best results are also 
obtained with respect to the release of amfenac 
sodium and irritation of the skin when the adhesive is 
applied to the skin. The copolymer preferably 
contains diacetone acrylamide in the amount of 
1 mol% to 20 mol%. 
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The copolymer may contain, for example: vinyl 
acetate, vinyl butyrate or another vinyl ester; styrene, 
a-methyl styrene, acrylonitrile, vinyl chloride, 
ethylene, propylene or another a-olefin; butadiene, 
isoprene or another diene; (meth)acrylic acid; 
hydroxyethyl (meth)acrylate, hydroxypropyl 
(meth)acrylate or another hydroxy alkyl 
(meth)acrylic acid ester, as a monomer in the fraction 
of 50% or less. 

The acrylic adhesive is preferably a copolymer 
further comprising a multifunctional monomer as a 
constituent component. By copolymerizing with a 
multifunctional monomer, a light degree of 
crosslinking occurs between polymers, thus 
increasing the internal cohesion of the adhesive. 
Thus, no adhesive remains on the skin when a patch 
adhered to the skin is removed, and moreover the so- 
called ^cobwebbing" phenomenon of adhesive does 
not occur. However, it has no effect at all on the drug 
release or skin irritation properties. Examples of such 
a multifunctional monomer include: the 
di(meth)acrylates, the tri(meth)acrylates and other 
compounds having two or more (meth)acrylic acid 
ester groups in a single molecule. Examples of such 
compounds include: ethylene glycol di(meth)acrylate, 
polyethylene glycol di(meth)acrylate, propylene 
glycol di(meth)acrylate, polypropylene glycol 
di(meth)acrylate, butylene glycol di(meth)acrylate, 
hexylene glycol di(meth)acrylate, neopentyl glycol 
di(meth)acrylate and trimethylolpropane 
tri(meth)acrylate. Additionally, it is also possible to 
use: divinyl benzene, divinyl toluene or other 
compounds having two or more vinyl groups in a 
single molecule; diallyl phthalate, diallyl malate, 
diallyl adipate, diallyl glycolate, triallyl isocyanurate, 
diethylene glycol bisallyl carbonate or other 
compounds having two or more allyl groups in a 
single molecule; or methylene bisacrylamide or the 
like. One or two or more types of these 
multifunctional monomers is added at the time of 
polymerization and polymerized together with the 
other monomers. The amount used is from 1x10" 
2 mol% to 1 mol% of the total of the monomer 
components supplied for the polymerization of the 
adhesive. If the amount used is below 1*10" 2 mol%, 
the effect of increasing the internal cohesion due to 
crosslinking is small, but in excess, gelling occurs 
during the polymerization reaction, so it becomes 
difficult to produce the adhesive. 

In order to compound the acrylic adhesive, to the 
aforementioned acrylic acid alkyl ester one adds a 
monomer having an amide bond within its molecule 
and also, if necessary, a multifunctional monomer 



and subjects this to the polymerization reaction by 
ordinary methods. The mode of the polymerization 
reaction may be liquid polymerization, bulk 
polymerization, emulsion polymerization, suspension 
polymerization or the like. An azobis compound, 
peroxide compound or such typically used in radical 
polymerization reactions is preferably used as a 
catalyst in the polymerization reaction. 

While there is no particular limitation to the 
amfenac sodium content of the acrylic adhesive, this 
is typically between 1 wt.% and 30 wt.% of the total 
weight of the components constituting the acrylic 
adhesive layer. If this is excessively small, adequate 
drug efficacy is not obtained, but if excessively large, 
the mutual solubility with the acrylic adhesive 
becomes worsened. 

Magnesium oxide may be added to the acrylic 
adhesive layer in order to improve the stability over 
time of the amfenac sodium. The amount added is 
typically less than the equivalent weight of amfenac 
sodium. Accordingly, the amount of magnesium 
oxide added differs depending on the amfenac 
sodium content, but typically, it is less than 30 wt.% 
of the total weight of the components constituting the 
acrylic adhesive layer. If the amount added is 
excessively large, the adhesion strength of the acrylic 
adhesive is decreased. Additional additives may 
include, if necessary: polyethylene glycol, ethylene 
glycol, polypropylene glycol, propylene glycol or 
other glycols; isopropyl myristate, diethyl sebacate, 
octyl stearate or other fatty-acid esters; dimethyl 
sulfoxide; dimethyl formamide; N-methyl 
pyrrolidone; polyether synthetic oil; medium-chain 
fatty acid triglycerides; squalene, squalane; water or 
other absorption promoters. 

The support that supports the acrylic adhesive 
layer may be made of any material typically used as 
a support for adhesive and is not particularly limited. 
For example, polyethylene, ethylene-vinyl acetate 
copolymer, soft polyvinyl chloride, polyvinylidene 
chloride, polyester, nylon, urethane, acrylic or other 
flexible films or laminated films using same may be 
used. Nonwoven cloth, spandex or other air- 
permeable materials may also be used. 

The aforementioned acrylic adhesive, amfenac 
sodium, magnesium oxide and other constituent 
components of the adhesive layer are mixed together 
and spread upon the support or applied by another 
method to finish this as an adhesive layer. In order to 
mix together these adhesive layer constituent 
components, one may use, for example: a method 
wherein the amfenac sodium and the like are added 
to and mixed into a solution of the acrylic adhesive 
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in an organic solvent; or a method wherein the 
amfenac sodium and the like are added to the acrylic 
adhesive and then heated, and thus melting and 
mixing said adhesive (the hot-melt method). In order 
to form the adhesive layer, one may use: a method of 
applying said mixture directly to the support; or a 
method of applying the mixture to mold-release sheet 
of silicone or the like, and then transferring it to the 
support; or other methods. While there is no 
particular limitation to the thickness of the adhesive 
layer to be formed, it is typically 30 \im to 1000 |im 
thick, or preferably 40 jim to 200 jam thick. The 
thickness of the adhesive layer may be determined 
appropriately depending on the concentration of 
concentration of the amfenac sodium within the 
adhesive (solution) to be applied and the amount of 
amfenac sodium required per unit surface area of 
adhesive. Normally, in the case in which the amfenac 
sodium is at a low concentration in the adhesive 
(solution), or in the case in which one wishes to 
obtain adhesive with a high amfenac sodium content, 
a thick adhesive layer is formed. 

The adhesive thus obtained contains as its active 
ingredient amfenac sodium which has superior anti- 
inflammatory and analgesic effects, and permits this 
active ingredient to be effectively absorbed 
percutaneously because an acrylic adhesive is used 
as the adhesive which contains it. The concentration 
of amfenac sodium in the dermis when thus 
administered in the form of percutaneous absorption 
is higher than that in the case of oral administration 
or intravenous injection. For this reason, superior 
local treatment efficacy may be achieved. Amfenac 
sodium has high retention within the epidermis and 
dermis, so the duration of the pharmacological effect 
is long. Moreover, amfenac sodium causes no skin 
irritation and has no percutaneous toxicity. For this 
reason, it can be used in occlusive dressing therapy, 
and it is possible to maintain an effective tissue 
concentration or blood concentration by reaffixing 
the adhesive once every 1-2 days, and superior 
clinical effectiveness is obtained. Moreover, the 
acrylic adhesive stably maintains the amfenac 
sodium, so deterioration of the drug during storage or 
precipitation from the adhesive layer will not occur. 
When a copolymer having diacetone acrylamide as a 
constituent component is used as the acrylic adhesive, 
the amfenac sodium can be kept even more stable, 
and the drug release properties when applied to the 
skin can be improved even more. When the acrylic 
adhesive is a copolymer that further comprises a 
multifunctional monomer as a constituent component, 
the internal cohesion of the adhesive is increased, so 



the so-called phenomena of fc *glue remaining" or 
ii cobwebbing , ' when the adhesive is removed from 
the skin do not occur. The internal cohesion of the 
acrylic adhesive is increased, so there is no need to 
adopt the step of post-crosslinking which had been 
conducted in the prior art, so there are no changes to 
the included drug. 

(Working Examples) 

Here follows an explanation of working 
examples of the present invention. 
Working Example 1 

(A) Preparation of Patch: We prepared an ethyl 
acetate solution of 100 parts by weight of copolymer 
comprising: 30 mol% of 2-ethylhexyl methacrylate, 
61 mol% of butyl acrylate and 9 mol% of diacetone 
acrylamide. To this we added 10 parts by weight of 
amfenac sodium, 5 parts by weight of magnesium 
oxide and mixed uniformly to obtain a liquid mixture. 
We applied this to one side of an ethylene-vinyl 
acetate copolymer film so that the thickness after 
drying will be 50 um, and dried to form an adhesive 
layer. 

(B) Evaluation of Patch Performance: We cut 
the patch obtained in item (A) into squares 
measuring 37.5 cm*", adhered them to the abdomens 
of depilated rats, and measured the concentration of 
amfenac sodium within the dermis at the adhered 
locations. Table 1 presents the change over time of 
the amfenac sodium concentration. The 
concentration of amfenac sodium within the dennis 
was measured by means of gas chromatography 
using the supernatant extracted by toluene after 
crushing the rat dennis. 

(C) Amfenac Sodium Stability Test: We stored 
the patch obtained in item (A) for three months at 
60°C. When amfenac sodium decomposes, it exhibits 
a red color, but the patch obtained in item (A) 
exhibited no changes in external appearance. Storage 
was achieved at a temperature even higher than the 
working of magnesium oxide contained in the 
adhesive layer without the decomposition of amfenac 
sodium. 

(D) Adhesive Holding Power Evaluation: As an 
evaluation of the cohesion of the adhesive, we 
performed measurements of its holding power. We 
took the patch obtained in item (A), prepared 
dumbbell-shaped test specimens based on the JIS 
standard, and adhered one end thereof to a stainless- 
steel plate (surface area of adhesive contact: 1 cm x 
1 cm). We hung a 500 g weight to the other end of 
the patch and measured the time until the patch fell 
down, and found this to be 120 seconds. The 
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temperature at the time of measurement was 40°C. 
We adhered this patch to human skin and, when it 
was peeled off 24 hours later, only a small amount of 
adhesive remained in the portions equivalent to the 
periphery of the patch. 
Comparative Example 1 

We prepared a gel ointment with a drug content 
of 1 wt.% comprising a total of 9 parts by weight of 
MACROGOL 400 and carboxymethylcellulose, 
0.1 parts by weight of magnesium oxide and 1 part 
by weight of amfenac sodium. We used 1 g of this 
ointment to cover a 37.5 cm 2 area of rat abdomen, 
and measured the concentration of amfenac sodium 
within the dermis. Table 1 presents the change over 
time of the amfenac sodium concentration. When the 
gel ointment was stored for three months at 60°C, it 
had turned a red color. 
Comparative Example 2 

We dissolved 10 mg of amfenac sodium in an 
appropriate amount of water and administered this 
orally to rats. We measured the change over time of 
the concentration within the dermis of the rat 
abdomen after administration. Table 1 presents the 
results of measurement. 
Comparative Example 3 

We dissolved 10 mg of amfenac sodium in an 
appropriate amount of water and injected this into 
the tail vein of rats. We measured the change over 
time of the concentration within the dermis of the rat 
abdomen after administration. Table 1 presents the 
results of measurement. 
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Table 1 

(Units: ng/g) 



Time after application 
(administration) (hr) 


0.5 


1.0 


2.0 


3.0 


4.0 


6.0 


8.0 


24.0 


48.0 


AUC 
(ug/g-hr) 


Working Example 1 






10.0 




34.3 




54.4 


49.3 


48.5 


2234.7 


Comparative Example 1 


16.7 


14.0 


7.3 






8.0 


4.4 


10.5 




194.9 


Comparative Example 2 


9.7 


10.7 


8.4 


12.0 


8.4 


5.7 


2.4 


0 




78.9 


Comparative Example 3 


42.3 


29.8 


18.8 


16.4 


13.7 


10.3 


2.4 


0 




141.6 



From Table 1, one can see that in the case in 
which the patch of Working Example 1 is used, the 
percutaneous absorption of the drug was better than 
that of the ointment. In addition, the concentration 
within the dermis was higher than in the case of oral 
administration, and the concentration within the 
dermis was maintained at a constant level for longer 
than in the case of administration by intravenous 
injection. The value AUC which indicates the blood 
concentration of the drug was also high, so the 
bioavailability of amfenac sodium was high. 
Working Example 2 

(A) Preparation of Patch: We prepared an ethyl 
acetate solution of 100 parts by weight of copolymer 
comprising: 53 mol% of butyl acrylate, 32 mol% of 
2-ethylhexyl methacrylate, 10 mol% of 2-ethylhexyl 
acrylate, 5 mol% of diacetone acrylamide and 1*6 
hexane glycol dimethacrylate in the amount of 0.02 
mol% with respect to all of the aforementioned 
monomers. To this we added 10 parts by weight of 
amfenac sodium, 1.5 parts by weight of magnesium 
oxide and mixed uniformly to obtain a liquid mixture. 
We applied this to one side of an ethylene-vinyl 
acetate copolymer film so that the thickness after 



drying will be 50 fim, and dried to fonn an adhesive 
layer. 

(B) Evaluation of Patch Performance: This was 
performed in the same manner as in Working 
Example 1(B). Table 2 presents the results. Note that 
no adhesive was found to remain adhered to the 
abdomens of the rats after the patch was peeled off. 

(C) Amfenac Sodium Stability Test: We stored 
the patch obtained in this Working Example, item 
(A) for three months at 60°C, and no changes in 
external appearance were observed. 

Working Example 3 

(A) Preparation of Patch: We prepared an ethyl 
acetate solution of 100 parts by weight of copolymer 
comprising: 70 mol% of 2-ethylhexyl methacrylate, 
30 mol% of vinyl pyrrolidone and 1-6 hexane glycol 
dimethacrylate in the amount of 0.007 mol% with 
respect to all of the aforementioned monomers. To 
this we added 1 0 parts by weight of amfenac sodium, 
1.5 parts by weight of magnesium oxide and mixed 
uniformly to obtain a liquid mixture. We applied this 
to one side of an ethylene-vinyl acetate copolymer 
film so that the thickness after drying will be 50 (^m, 
and dried to form an adhesive layer. 
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(B) Evaluation of Patch Performance: This was 
performed in the same manner as in Working 
Example 1(B). Table 2 presents the results. Note that 
no adhesive was found to remain adhered to the 
abdomens of the rats after the patch was peeled off. 

(C) Amfenac Sodium Stability Test: We stored 
the patch obtained in this Working Example, item 
(A) for three months at 60°C, and no changes in 
external appearance were observed. 
Comparative Example 4 

(A) Preparation of Patch: We prepared an ethyl 
acetate solution of 100 parts by weight of copolymer 
comprising: 60 mol% of butyl acrylate and 40 mol% 
of 2-ethylhexyl methacrylate. To this we added 1 
part by weight of sodium lauryl sulfate, 10 parts by 
weight of amfenac sodium, 5 parts by weight of 
magnesium oxide and mixed to obtain a liquid 
mixture. We applied this to an ethylene-vinyl acetate 
copolymer film so that the thickness after drying will 
be 50 urn, and dried to form an adhesive layer, 

(B) Evaluation of Patch Performance: This was 
performed in the same manner as in Working 
Example 1(B). Table 2 presents the results. 

(C) Amfenac Sodium Stability Test: We stored 
the patch obtained in this Comparative Example, 
item (A) for three months at 60°C, and no changes in 
external appearance were observed. 

Table 2 



(Units: \igfg) 



Time applied 


2.0 


4.0 


8.0 


24.0 


48.0 


AUC 


(hr) 












(Ugfe-hr) 


Working Example 2 


26.4 


23.1 


17.3 


14.7 


10,5 


714.2 


Working Example 3 




17.0 


7.1 


10.4 


13.4 


508.1 


Comparative 
Example 4 


5.6 


14.0 


3.0 


0.9 


3.4 


140.7 



From Table 2, one can see that in Working 
Examples 2 and 3 where a copolymer having as a 
constituent component a monomer that has an amide 
bond within its molecule is used as the adhesive, the 
concentration within the dermis was maintained at a 
constant level for a long time. The value of AUC 
also exhibited a higher value than that of the 
ointment, for example. This indicates superior 
percutaneous absorption. Particularly good results 
were obtained in the case of using the patch of 
Working Example 2 wherein a copolymer with 
diacetone acrylamide as its constituent component is 
used as the adhesive. In Comparative Example 4, no 
monomer having an amide bond within the molecule 
is used as a constituent component of the adhesive, 
so while the percutaneous absorption is somewhat 
poor, it was still superior to the ointment, for 



example, in regard to the stability of the included 
drug. 

Working Example 4 

(A) Preparation of Patch: To 100 parts by weight 
of the ethyl acetate solution of the copolymer 
obtained in Working Example 1, item (A), we added 
6 parts by weight of amfenac sodium and mixed 
uniformly to obtain a liquid mixture. We applied this 
to an ethylene-vinyl acetate copolymer film so that 
the thickness after drying will be 50 jim, and dried to 
form an adhesive layer. 

(B) Amfenac Sodium Stability Test: We stored 
the patch obtained in this Working Example, item 
(A) for three months at 60°C, and found that the 
adhesive layer had turned somewhat reddish. 
However, even in this Working Example where no 
stabilizer was added, the stability of the amfenac 
sodium was superior to that of the ointment, for 
example. 

Comparative Example 5 

(A) Preparation of Patch: To a toluene solution 
containing 60 parts by weight of polyisoprene and 40 
parts by weight of a petroleum resin, we added we 
added 5 parts by weight of amfenac sodium, 1 .0 parts 
by weight of magnesium oxide and mixed uniformly 
to obtain a liquid mixture. We applied this to an 
ethylene-vinyl acetate copolymer film so that the 
thickness after drying will be 50 iam. and dried to 
form an adhesive layer. 

(B) Amfenac Sodium Stability Test: We stored 
the patch obtained in this Comparative Example, 
item (A) for one week at room temperature, and 
found that crystals of amfenac sodium had 
precipitated in the adhesive layer. 

Working Example 5 

(A) Preparation of Patch: We prepared an ethyl 
acetate solution of 100 parts by weight of copolymer 
comprising: 30 mol% of 2-ethylhexyl methacrylate, 
61 mol% of butyl acrylate and 9 mol% of diacetone 
acrylamide and propylene glycol dimethacrylate in 
the amount of 0.02 mol% with respect to all of the 
aforementioned monomers. To this we added 10 
parts by weight of amfenac sodium, 1.5 parts by 
weight of magnesium oxide and mixed uniformly to 
obtain a liquid mixture. We applied this to one side 
of an ethylene-vinyl acetate copolymer film so that 
the thickness after drying will be 50 urn, and dried to 
form an adhesive layer. 

(B) Adhesive Holding Power Evaluation: Upon 
measuring the holding power in the same manner as 
in Working Example 1 , item (D), the time until the 
patch fell down was found this to be 360 seconds. No 
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adhesive at all was found to remain adhered to 
human skin. 

(Meritorious Effects of the Invention) 
In this manner, the patch for external use 
according to the present invention uses amfenac 
sodium which has superior anti-inflammatory and 
analgesic effects, having an adhesive layer that 
includes this in an acrylic adhesive. For this reason, 
this drug is effectively absorbed through the skin to 
which it is adhered, and the duration of the 
pharmacological effects is also long. Amfenac 
sodium causes virtually no skin irritation and has 
virtually no percutaneous toxicity, so it can be 
utilized in occlusive dressing therapy wherein the 
desired pharmacological effects are obtained through 
long-term adhesion. The acrylic adhesive can keep 
amfenac sodium stable, so there is no deterioration of 



the drug during storage and no precipitation in the 
adhesive layer occurs. When a copolymer having 
diacetone acrylamide as its constituent component is 
used as the acrylic adhesive, the amfenac sodium can 
be kept even more stable, and the drug release 
properties when the patch is applied become even 
better. Moreover, when a copolymer that contains a 
multifunctional polymer as a constituent component 
is used as the acrylic adhesive, the internal cohesion 
of the adhesive becomes higher, so the holding 
power is increased, and moreover no adhesive will 
remain upon the skin when the patch is pulled off. 

-End- 

Agent: Yusaku Yamamoto, Patent Attorney 
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i* (sodiun (2-aai no- 3-benzoy Iphenyl) acetate 
qonohydrate)*B»tfs#<fc Or**** * V ^ 

jltf. 7 * i'uy ^ 4 / y J; 9 t>«*tfcttftffittH 

J; $ c © J: -5 tta»tt«l5 

7 9 y ^3Rlfi*JWtt <j«^) 7 ? y ^87 /u* 
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y ji/Rif A/, 7 £ y ;t/K7'f/K 7 ^ V yufiSt 
t9^fr, 7i"J^SZ - if fl'^+i'fl'. 7? 
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K , x y ^ £ y ;i/ 7 $ K . 7* 1- )i> S 9 9 V fr 
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Thermal Transitions of Homopoiymers: Glass Transition & Melting Point (continued) 

Table I: Thermal Transitions of Homopoiymers: Glass Transition (T g ) & Melting Point (T J Temperatures (continued) 





mm 










Isobutyl acrylate 


-24 




p-Phenylene terephthalamide 


345 




Isobutylene 


-73 




Phenylene vinylene 


80 


380 


Isobutyl methacrylate 


53 




Phenyl methacrylate 


110 




Isobutyl vinyl ether 


-19 


165 


Phenyl vinyl ketone 


74 




c/s-lsoprene 


-63 


28 


Potassium acrylate 


194 




frans-lsoprene 


-66 


65 


Propylene, atactic 


-13 




A/-lsopropylacrylamide 85-1 30 




Propylene, isotactic 


-8 


176 


Isopropyl acrylate, isotactic 


-11 


162 


Propylene, syndiotactic 


-8 




Isopropyl methacrylate 


81 




Propylene oxide 


-75 


66 


Methacrylic acid 


228 




Propyl vinyl ether 


-49 


76 


Methacrylic anhydride 


159 




Sodium acrylate 


230 




Methacrylonitrile 


120 




Sodium methacrylate 


310 




2-MethoxyethyI acrylate 


-50 




Styrene, atactic 


100 




4-Methoxystyrene 


113 




Styrene, isotactic 


100 


240 


Methyl acrylate 


10 




Tetrabromobisphenol A carbonate 


157 




Methyl cellulose 






Tetrafluoroethylene 


117 


327 


Methyl glycidyl ether 


-62 




Tetrahydrofuran 


-84 




Methyl methacrylate, atactic 105,120 




Tetramethylene adipate 


-118 




Methyl methacrylate, syndiotactic 


115 


200 


Tetramethylene terephthalate 


17 


232 


4-Methylpentene 


29 


250 


Thio-1 ,4-phenylene 


97 


285 


Methylphenylsiloxane 


-86 




2,2,2-Trifluoroethyl acrylate 


-10 




Methylstyrene 


20 




Trimethylene oxide 


-78 




3-Methylstyrene 


97 




Trimethylsilyl methacrylate 


68 




4-Methylstyrene 


97 




2,4,6-Trimethylstyrene 


162 




Methyl vinyl ether 


-31 


144 


Vinyl acetal 


355 


82 


Nylon 4,6 (tetramethylene adipamide) 


43 




Vinyl acetate 


30 




Nylon 6 (-caprolactam) 


52 


225 


Vinyl alcohol 


85 


220 


Nylon 6,6 (hexamethylene adipamide) 


50 


265 


Vinyl benzoate 


71 




Nylon 6,9 (hexamethylene azelamide) 


58 




Vinyl 4-tert-butylbenzoate 


101 





Nylon 6,1 0 (hexamethylene sebacamide) 


50 


227 


Vinyl butyral 


322 


49 


Nylon 6,12 (hexamethylene dodecane- 


46 




Vinyl carbazole 


227 


320 


diamide) 






Vinyl chloride 


81 


227 


Nylon 1 1 (o>-undecanamide) 


42 


189 


Vinyl cyclohexanoate 


76 




Nylon 1 2 (co-dodecanamide) 


41 


179 


Vinylferrocene 


189 




1-Octadecene 


55 




Vinyl fluoride 


41 


200 


Octadecyl methacrylate 


-100 




Vinyl formal 


105 




1 -Octene 


-63 




Vinyl idene chloride 


-18 


200 


Octyl methacrylate 


-20 




Vinylidene fluoride 


-40 


171 


Oxy-4,4'-biphenyleneoxy-1 ,4- 






2- Vinyl naphthalene 


151 




phenylenesulfonyl-1 ,4-phenylene 


230 


290 


Vinyl pivalate 


86 




Oxy-1 ,4-phenylenesulfonyl-1 ,4-phenyleneoxy- 






Vinyl propionate 


10 




1 ,4-phenyieneisopropylidene-1 ,4-phenylene 


165 


190 


2-Vinylpyridine 


104 




Oxy-1 ,4-phenylenesulfonyl- 






4-Vinylpyridine 


142 




1 ,4-phenylene ether 


214 


230 


1 -Vinyl-2-pyrrolidone 


54 




p-Phenylene isophthalamide 


225 


380 


Vinyl trifluoroacetate 


46 





